Primary pancreatic lymphoma is an unlikely malignancy accounting for less than 0.5% of pancreatic tumors. Clinical presentation is often nonspecific and may be clinically misdiagnosed as pancreatic adenocarcinoma. Here we present an Iranian case of primary pancreatic lymphoma in a 47-year-old male suffering from jaundice and 20% weight loss. Endoscopic ultrasound revealed a mixed echoic mass lesion at the head of pancreas. The patient underwent endoscopic ultrasound-guided fine needle aspiration of solid pancreatic mass and histopathologic diagnosis revealed granuloma. Computed tomography-guided core needle biopsy was performed and eventually histological examination showed granuloma that was coherent with the diagnosis of primary pancreatic lymphoma. Primary pancreatic lymphoma is a rare entity presenting with nonspecific symptoms, laboratory and radiological findings. Computed tomography results in combination with clinical and radiological studies generally provide guidance for appropriate investigation.
Introduction
Primary pancreatic lymphoma (PPL) is a rare but treatable malignancy accounting for less than 0.5% of pancreatic tumors [1] . Clinical presentation is often nonspecific and may be clinically misdiagnosed as pancreatic adenocarcinoma [2, 3] .
PPLs are usually of B-cell lineage and show the following features: (1) a mass located in the pancreas with peripancreatic lymphadenopathies; (2) absence of hepatic or splenic involvement; (3) normal peripheral leukocyte count and bone marrow; (4) absence of palpable superficial lymphadenopathy and mediastinal lymph node enlargement on chest radiography [4] . The most common presenting symptoms include abdominal pain, weight loss, vomiting, and more rarely jaundice, small-bowel obstruction, diarrhea, night sweats, and fever [4] [5] [6] [7] . Lactate dehydrogenase elevation is not necessarily a feature of PPL, while the serum carbohydrate antigen 19-9 (CA19-9) level is usually normal unless biliary obstruction is present [8] .
Since the therapeutic approaches and prognosis of pancreatic lymphoma differ significantly from those for pancreatic adenocarcinoma, it is crucial to differentiate PPL from pancreatic carcinoma [1] . However, due to its nonspecific clinical presentation and radiographic findings, cytohistological diagnosis is mandatory for final diagnosis and treatment planning. Tissue sampling can be obtained by endoscopic ultrasound (EUS)-guided fine needle aspiration (FNA) or computed tomography (CT)-guided core needle biopsy. Here we present a case of PPL in a 47-year-old male suffering from jaundice, pruritus, and 20% weight loss.
Case Report
A 47-year-old Iranian man presented with a history of jaundice, pruritus from 2 weeks ago and mild right upper quadrant pain, and 20% involuntary weight loss from 3 months ago (the weight of patient dropped from 75 to 60 kg during the 3 months before our visit). There was no family history of cancer. On admission, physical examination revealed sclera icterus and scratch marks on the arms, legs, and abdomen, with no tenderness or organomegaly. Initial laboratory values showed the following: white blood cell, 7,400 cells/μL (reference range: 4,000-11,000 cells/μL) with 67% neutrophils (reference range: 40-70%); hemoglobin, 11.2 g/dL (reference range: 12-16 g/dL); platelet, 274,000/μL (reference range: 150,000-350,000/μL); total bilirubin, 17 mg/dL (0.2-1.3 mg/dL); direct bilirubin, 12.6 mg/dL (normal range: <0.3 mg/dL); alanine transaminase [5] , 357 U/L (range: <40 U/L); aspartate transaminase [4] , 320 U/L (range: <40 U/L); serum alkaline phosphatase, 257 IU/L (reference range: 80-270 IU/L); and CA19-9, 23 U/mL (reference range: 0-37 U/mL).
Chest X-ray was normal. EUS was done using a linear array echoendoscope (PENTAX EG-3870 UTK) under conscious sedation and appropriate cardiopulmonary monitoring. EUS revealed dilation of intra-and extrahepatic biliary ducts. The diameter of the common bile duct was 18 mm at the distal part, with no mass lesion and no ascites. EUS demonstrated a mixed echoic mass lesion (26-23 mm) at the head of pancreas with adhesion to the duodenal wall (D1-D2), portal vein, superior mesenteric vein, and superior mesenteric artery [9] . The mass occluded the gastroduodenal artery. Common bile duct diameter was 19 mm. The diameter of the Wirsung duct at the body was 6 mm and the tail 5 mm, with no stigmata of chronic pancreatitis. Some lymph nodes (hyperechoic, maximum size 12-10 mm) were seen adjacent to the lesion. EUS-FNA was performed using a 22-gauge needle (1-22 Echotip ® ; Wilson-Cook Medical, Winston-Salem, NC, USA) to further investigate the lesion and establish a more definitive diagnosis (Fig. 1, Fig. 2) . A to-and-fro rapid jabbing movement within the pancreatic mass was done for 45 s with suction. Three subsequent passes were achieved similarly. The material within the needle was expressed onto four ethanol 70% filled glass tubes. Cytopathology showed chronic inflammatory cells and granuloma with no evidence of any malignancy (Fig.  3a, b) . Because of negative purified protein derivative, normal chest X-ray, and no evidence of acid-fast bacilli, pancreatic tuberculosis was ruled out. Since serum IgG4 level was normal (36 mg/dL, normal values: 8-140 mg/dL), a diagnosis of autoimmune pancreatitis was not made.
Since clinical and imaging findings could not exclude malignancy, we considered CTguided core needle biopsy of the pancreatic head mass (Fig. 4) . Histopathological finding showed granuloma and atypical small lymphoid cells with immunohistochemical pattern consistent with a low-grade B-cell lymphoma (Fig. 3c-f) . The patient was then referred to oncologists and started chemotherapy. Because of increased serum bilirubin, ERCP was performed and a plastic stent was inserted before chemotherapy (Fig. 5, Fig. 6, Fig. 7 ).
Discussion
We report a 47-year-old male patient presenting with jaundice. EUS revealed a mixed echoic mass lesion at the head of pancreas. The patient underwent EUS-FNA of solid pancreatic mass and histopathologic diagnosis revealed granuloma. This diagnosis was not convincing because we could not find evidence of tuberculosis, inflammatory and autoimmune disease of the pancreas. Therefore, to obtain tissue samples and rule out malignancy, CTguided core needle biopsy was performed, and the diagnosis of lymphoma was confirmed.
PPL is an unlikely nonepithelial tumor (<1% incidence) [10] of the pancreas which may mimic pancreatic adenocarcinoma. Under 0.5% of all pancreatic masses and less than 2% of all extranodal malignant lymphomas are PPLs [11] . Diagnostic criteria of PPL are: (1) mass predominantly within the pancreas with peripancreatic lymphadenopathies; (2) no thoracic or superficial adenopathies, no hepatic or splenic involvement; (3) normal leukocyte count and bone marrow biopsy [12] . Most PPLs are intermediate or high-grade non-Hodgkin's lymphomas, with diffuse large B-cell lymphoma presenting the most common subtype [13] . PPLs are frequently found in the pancreatic head (80% of cases) [14] , although this tumor may also occur in the body and tail [15, 16] .
The clinical presentation of PPL is often nonspecific [17] . In the literature, abdominal pain is the most common presenting symptom of PPL (83%), followed by (in order of frequency) abdominal mass (58%), weight loss (50%), jaundice (37%), acute pancreatitis (12%), small bowel obstruction (12%), and diarrhea (12%) [7, 13, 15] . In terms of laboratory findings, levels of the aminotransferases, alkaline phosphatases, and direct bilirubin may be elevated [11] . Elevated level of the serum tumor marker CA19-9 is uncommon; however, it may occur when biliary obstruction is present [18] .
Percutaneous ultrasound, EUS, and CT scan are well-established modalities for the diagnosis of pancreatic cancer [3] .
There are some reliable signs in radiological findings which have been found to be helpful in the diagnosis and staging of pancreatic masses and to distinguish PPL from the more common pancreatic adenocarcinoma [3] . A bulky localized tumoral mass in the pancreas without dilation of the main pancreatic duct would suggest the diagnosis of pancreatic lym-phoma. Furthermore, in patients with enlargement of the lymph nodes below the level of renal veins, the radiologist should be alert to the possibility of pancreatic lymphoma. Invasive tumor growth not respecting anatomic boundaries and infiltrating retroperitoneal or upper abdominal organs strengthens the diagnosis of pancreatic lymphoma over adenocarcinoma [19] . Imaging modalities could suggest the suspicion of PPL, but histopathologic examination is mandatory for the final diagnosis of PPL [3] .
EUS-FNA, ultrasound-and CT-guided biopsy techniques can be used to obtain sufficient diagnostic tissue in patients who are suspected of having pancreatic lymphoma or are nonoperative candidates.
This patient highlights some important points. Our case presented with jaundice, a less frequent symptom in PPL than adenocarcinoma [7, 13, 20 ]. In addition, the level of lactate dehydrogenase and β2-microglobulin was normal. This is different from other reports, in which elevated levels of both lactate dehydrogenase and β2-microglobulin have been noted in diagnosing PPL [4] . These findings would not favor a diagnosis of PPL over adenocarcinoma and autoimmune pancreatitis. However, there was no splenic, hepatic, or vascular involvement and serum IgG4 and CA19-9 levels were normal. According to the literature, CA19-9 level >200 U/mL is strongly suggestive of pancreatic adenocarcinoma [9] . IgG4 levels can be useful in differentiating pancreatic masses; high IgG4 levels are seen in autoimmune pancreatitis [21] .
Histologically, the most common type of PPL is high-grade diffuse large B-cell lymphoma [22] , but in this report, we presented a pancreatic lymphoma case presented with low-grade B-cell lymphoma.
Conclusion
PPL is a rare entity presenting with nonspecific symptoms, laboratory and radiological findings. We describe an extremely rare case of low-grade B-cell lymphoma. Although it is often difficult to diagnose low-grade B-cell lymphoma, CT results in combination with clinical and radiological studies generally provide guidance for appropriate investigation, which helps avoid unnecessary major operation. Tissue sample is a necessity for mass lesions in the pancreas. 
